(fl-XBP1) mRNA, producing spliced-XBP1 (sp-XBP1) mRNA, which is subsequently translated into active sp-XBP1 protein. sp-XBP1 enhances the protein-folding capacity of the EnR, increases turnover of misfolded proteins by inducing EnR-associated degradation (ERAD) genes, and alters mRNA decay and translation. 1, 2 ERDJ and SERP1 are commonly used readouts of IRE1 activation. [3] [4] [5] (b) EnR stress activates the transmembrane protein, activating transcription factor 6  (ATF6). Full-length ATF6 (p90-ATF6) translocates from the EnR to the Golgi Apparatus, where it is cleaved by site-1 and site-2 proteases, resulting in the release of a 50-kDa ATF6 (p50-ATF6) fragment into the cytosol. p50-ATF6 enters the nucleus and induces several UPR genes including BiP, GRP94, calreticulin, and other EnR chaperones. 6 (c) EnR stress induces the oligomerization, autophosphorylation, and activation of the transmembrane kinase PERK. 1, 2 P-PERK phosphorylates eukaryotic initiation factor 2 (eIF2), leading to general inhibition of protein synthesis and a reduction in the endoplasmic reticulum protein folding load. However, increased eIF2 phosphorylation also leads to preferential translation of certain mRNA, including the transcription factor, ATF4. 1, 2 Increased translation of ATF4 induces the transcription factor CHOP, which induces GADD34 and several pro-apoptotic genes. Inhibition of protein synthesis is normally reversed by inactivating PERK and dephosphorylating eIF2. p58 IPK binds PERK, inhibiting PERK activation, and GADD34 forms a phosphatase complex with protein phosphatase 1 (PP1), which dephosphorylates eIF2. 7 breast cancer cells pre-treated with DMSO vehicle or U73122, followed by treatment with 300 nM E2 in the absence of extracellular calcium (n = 10 cells). E2 was added at 60 sec, and fluorescence intensity prior to 60 sec was set to 1. Data is mean ± S.E.
Supplementary Figure 6. E2-ER induced calcium release from the EnR into the cytosol is important for E2-ER mediated gene expression and E2-ER stimulated cell proliferation. (a)
Effects of the intracellular calcium chelator BAPTA-AM on E2-ER stimulated cell proliferation (n = 5). Letters indicate a significant difference among groups (p < 0.05) using one-way ANOVA followed by Tukey's post hoc test. * P < 0.05; ** P < 0.01; *** P < 0.001; ns, not significant. Concentrations: E2, Supplementary Table 1 . Expression of UPR genes is positively correlated with expression of ER and ER-regulated target-genes. Correlations between the UPR and ER protein levels (ER), ER mRNA levels (ESR1), or transcriptional activity of E2-ER. E2-ER transcriptional activity was assessed using downstream target genes of E2-ER (pS2, GREB1). 10, 11, 16 Analysis carried out on a cohort of 278 breast cancer patients (GSE20194), 17 In multivariate analysis, the UPR index, but not ER, or classical ER-regulated genes, exhibits a statistically significant increase in hazard ratio (Figure 6e) . Also, UPR index exhibits predictive power to stratify patients into high and low risk groups above ER status (Figure 6c) . Thus, while active ER is important for expression of the UPR signature, it's the UPR signature not ER level or activity that is predictive of reduced time to recurrence and reduced survival.
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